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ADMINISTRATION AND THE CONQUEST OF SPACE

Dinner Speech
National Conference of the
American Society for Public Administration
Detroit, Michigan, April 13, 1962
Mr. Chairman, fellow members of the
American Society for Public Administration:

A basic principle of our society, and of public administration,
is that the substance of a program is its essence, and that adminis-
tration, though requiring excellence in itself, and though including
many specialties of its own, must marry itself to substance at all
levels. This principle has been adhered to in the organization of the
National Aeronautics and Space Administration. Therefore, my first
endeavor today will be to provide an understanding of the mature of
NASA's job, 1its plac= in the structure of government, and something
of its history.

There are at least five characteristics that distinguish NASA's
assignment:

1. Space research and exploration has multiple and interrelated

objectives. Since the passage of the National Aeronautics and Space
Act in 1958, the United States space program has had four general
objectives:
a. To study the space environment by scientific instruments
of many types. This involves the use of sounding rockets,

earth satellites, and deep space probes;



b. To begin the exploration of space and the solar
system by man himself;
c¢. To apply space science and technology to the development
of earth satellites for peaceful purposes to promote
human welfare; and
d. To apply space science and technology in support of
military purposes for national defense and welfare.
These objectives are not only multiple, but also closely
interrelated. The rapid development of space science and technology
is needed to sow seeds for a harvest of future applications. The
weather, communications, and navigation satellites of today grew
out of the scientific research of the past decades. Findings
from space science are directly related to achievement of a manned
lunar landing and return. For example, the distribution of harmful
radiations in space, the times of their occurrence, whether or not
their presence is predictable, and the influence of magnetic fields in
space on the radiation hazard, are all important problems that space
science investigations must solve before one can safely proceed
to send men for substantial periods of time out into space.
Similarly, human investigations and exploration of the surface of
the moon will provide data needed in the engineering of lunar landing

craft and for planning the actual landing operation.



2. The second characteristic is that Space research and

exploratijon requires a wide variety of skills and a vast accum-

ulation of facilities and equipment. Representatives from many

disciplines, from astronomy to zoology, are required. Facilities
running all the way from the two million square foot Michoud
fabrication facilities from the assembly of booster stages, to
envirommental facilities required to simulate the hard vacuum and
extreme temperature conditions of outer spacg are needed. These
varying and interrelated requirements for personnel and facilities

add a significant dimension to the task of organization and management,

3. The third characteristic is that Long lead times, coupled

with a rapidly evolving technology, add many complexities to the

task of organization of human effort for space exploration.

A long period of years often must elapse from the conception of

a new space experiment until the launch vehicle, the payload, and
attendant facilities are designed, engineered, built, tested,
launched, and the resulting data analyzed., Meanwhile, the discovery
of new knowledge may require substantial alterations. This
characteristic of the job places a major emphasis on effectively
planning and replanning to assure that what you learn as you go is

reflected back into what is going on and what is planned for the

future.



4. The fourth characteristic is that A high order of reliability

is an absolute necessity. Cost, the extensive public attention

focused on the program, and the risk of human life create a demand
for a degree of reliability seldom required of industrial contractors
in other fields. The imaginative concepts of the scientists and
engineers, and the unique equipment which they are developing,
necessitate provision for testing and retesting of ideas and
hardware. 1In addition, this high degree of reliability must be
obtained within much tighter time schedules than has historically
been the c~se in complex research and development undertakings,

5. The fifth characteristic is that Space research and

exploration must be carried on under the persistent and exacting

scrutiny of the public, the Congress, and the scientific community.

Space exploration is and will continue to be front page news.
Those who carry on these tasks must be prepared not only to do
outstanding work, but also to interpret, explain and defend

persistently what they are doing and why they are doing it.
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To bring NASA's organization and management concepts into
harmony with these characteristics of the job has been and will
continue to be a major task of NASA management,
No new department or agency in the recent history of the

Executive Branch of the Federal Government was created through



the transfer of as many units from other departments and agencies
as in the case of NASA. Three and one-half years ago, NASA did
not exist, Today NASA comprises approximately 20,500 employees,
ten major field centers, and an annual budget approaching the

$2 billion mark.

From a purely organizational and managerial point of view,
it might have been much easier to create an entirely new department
or agency to handle the Nation's civilian space program. This
possibility, I understand, was explored and rejected because of
the time required to recruit and organize the technical and
scientific talent required.

The principal nucleus of the new agency was the National
Advisory Committee for Aeronautics, with a staff of approximately
8,000 employees and an annual budget of approximately $100 million.
The NACA laboratories--Lewis, Ames, and Langley--provided NASA with
outstanding research capabilities in the field of aeronautics and
space, However, this initial nucleus provided insufficient capability
to carry out the space flight development and space science functions,

Early organizational thinking envisioned these functions being
carried out primarily in one or more decentralized flight development
centers, The nucleus of the first such Center--the Goddard Space
Flight Center--came from the Vanguard and Upper Atmosphere Groups

of the Office of Naval Research. At the beginning of 1959 the



Jet Propulsion Laboratory, operated under contract with the
California Institute of Technology, was transferred to NASA
from the Ordnance Corps of the Department of the Army. This
Laboratory comprised some 2,800 employees, constituting another
Space Flight Center, with primary capabilities and interests in
lunar and interplanetary unmanned research projects.
Concurrently with the transfer of the Jet Propulsion
Laboratory, it had been proposed to transfer the Development
Operations Division of the Army Ballistic Missiles Agency, headed
by Dr. Wernher von Braun. This would have provided NASA with a
much needed capability in the highly complex area of launch

vehicle technology. However, the Department of Defense did not

agree to the transfer at the time initially planmmed. The transfer
of Dr. von Braun's group, consisting of 4,600 employees, did not
take place until July 1, 1960.

Affecting the organization problem perhaps as importantly as
the transfer of the various elements from several different agencies--
civilian and military--was the fact that almost all of NASA's space
flight development and research projects had already been initiated
by predecessor agencies. The man-in-space project, Mercury, was
initiated by the Langley Research Center of NACA; the Saturn Launch
Vehicle Project by the Advanced Research Projects Agency of the

Department of Defense; and the Development Operations Division of



the Army Ballistic Missiles Agency; the Centaur Launch Vehicle by
the Air Force; and the Meteorological Satellite, Tiros I, by the
Army Signal Corps.

The size and primary capabilities of the units transferred;
their varying institutional backgrounds and their basic relation-
ships with their parent organizations; and the status and management
of the several projects, had a major influence on NASA's initial
organization and methods of operation.

Thus, in three and one-half years, NASA has grown to an
agency of 20,500 employees, exclusive of the 3,200 at the Jet
Propulsion Laboratory. Of the total of 20,500 civil servants,
approximately 16,000 of these were connected with organizations
that were transferred intact to NASA,.

Appropriations for NASA's work have grown from the base of
$100 million required by the NACA to an amount approaching two
billion dollars for the current fiscal year. NASA's request for
funds for the fiscal year beginning July 1 is approximately $3.8 billion.

As you can well appreciate, in light of the characteristics of
NASA's job and the manner in which the agency was created, review

and evaluation of organization structure and management concepts

has been a continuous process, This has required a considerable
amount of attention and time on the part of NASA's general management--

as it aimost must in developing a new organization to undertake such
a/wou’.s



unprecedented tasks. This is particularly true in developing

an organization through the transfer of large elements. There can

be no doubt in your minds as experts in public administration that

this involves problems--problems of melding together groups with

different organizational and managerial backgrounds engaged in

urgent related but uncoordinated projects into a coherent,
Lvilmmbls‘d&\)s/\?

effectively organized, and .unanimeusty directed enterprise.

In our civilian space effort the task is also complicated by the

emerging fact that traditional government and corporate forms of

organization do not really meet today's needs in large technologically

based enterprises such as NASA,

Before turning to current concepts of organization and management,
I would like to say that we are fortunate to have NASA's goals and
objectives spelled out by the President and the Congress about as
clearly as those of any Federal agency. 1In addition, my first year
as Administrator has convinced me that the transfer to NASA of the
various elements which Mow comprise it has been handled in a highly
capable manner, and that this phase in NASA's organizational history
is effectively behind us. In this respect, I would like to add this
one additional comment. The successful creation of NASA, through
the process of the transfer of elements of other departments and
agencies, would not have been possible without serious slippage

of on-going work if it had not been for (a) the outstanding calibre



of the employees transferred; (b) the perception and adaptability
to change of the various leadership elements; and (c) the dedication
of both to the tasks in which they were already deeply involved.

Soon after taking office in February, 1961, guided by the
skill and judgment of NASA's Director of Administration, Mr. Albert
Siepert, and his Deputy Mr. John Young, steps were initiated by
Dr. Hugh Dryden, the Deputy Administrator, Dr. Robert Seamans,
the Associate Administrator, and myself, to identify the major
organizational and management problems NASA's general management
should concern itself with. This was little more than another
step in the continuous process of review and evaluation that had
been initiated by Dr. Keith Glennan, NASA's outstandingly capable
first Administrator. Our review and evaluation had gotten to the
point where we were considering several evolutionary changes when
President Kennedy recommended the accelerated and expanded space
program last Spring. Prior to the President's message, we had
begun our study of the steps we would have to take to bring the
organization structure, staffing, and management in line with what
we anticipated might be a decision to accelerate the program. Our
study, among other things, included:

1. Setting down a statement of program objectives, major
policy assumptions, and management concepts as a basic frame of
reference against which NASA's general management might judge

various organizational alternatives.
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2. We conducted comparative analysecs of other experiences,
such as the Manhattan Engineering District, Polaris Special Project
Office, and Air Force Weapons Systems Management.

3. We developed alternative organizational plans and reviewed
these with senior NASA staff and knowledgeable individuals from
private life.

After thorough consideration, President Kennedy in May sent to
Congress his recommendation for a program to build the necessary big
boosters and step up the program. The Congress completed its
authorization of the accelerated and expanded space program in
September, 1961. In October, we announced the steps we planned
to take to bring NASA's organization and management concepts in
line with this new program. We began detailed implementation of
these steps around November 1 of last year. We are still in this
process. As I am sure you can understand, it takes considerable
time and effort to implement effectively even relatively small
changes in large complex enterprises--private or public. I think
you will agree that in few cases has so much effective organizational
re-alignment taken place in so short a time.

Our current concepts of organization and management fall
logically into five areas:

1. Headquarters Program Offices which correspond with each

of NASA's four major programs.
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2. Center Directors reporting directly to headquarters

general management on over-all Center matters, and to headquarters

program directors on program development and execution.

3. Single focus for tracking and data acquisition support in

headquarters.
4. Provision for integrated launch operatigns services at the

Atlantic and Pacific Missile Ranges to serve all NASA projects.

5. Improved staff services for general management; that is, an

Office of Programs and an Office of Administration at headquarters.

It may be useful to explain in some detail our thinking
underlying several of these basic concepts; those that I believe
would be of most interest to members of ASPA. These are (1) the
role of the Headquarters Program Offices; (2) reporting relation-
ships of Center Directors; (3) staff services for general management;
and (4) the role of functional managers in the area of administration.

1. Headquarters Program Directors. Program management in NASA

involves the planning and direction of an inter-related series of
research and development projects designed to achieve one or more
of NASA's major objectives; for example, manned space flight,
including a lunar landing and return.

Effective November 1, 1961, the primary responsibility
for each of NASA's four major programs--Manned Space Flight, Space
Sciences, Applications, and Advanced Research and Technology--

was assigned to a headquarters program director. If traditional
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organizational terminology were to be used, the headquarters

program directors are responsible for both staff and line functions.

A program director has a dual role in which he both advises and
operates. He is the principal adviser to the Associate Administrator--
'""NASA's General Manager'--in regard to his assigned program area.

He is also the principal headquarters operating official in regard

to management of his assigned program. He directs his assigned program
by working directly with Center directors and their project and

systems managers. In addition to handling such matters as budgeting
and programming of funds and establishing and issuing technical
guidelines, each program director is also responsible for providing
continuing leadership in external and inter-agency relationships
related to an assigned program.

2. Reporting Relationships of Center Directors: The

reorganization of last November provided that the Directors of
NASA's research and development centers report directly to the
Associate Administrator--"NASA's general manager''--rather than a
particular technical program office in headquarters as they had up
to that time. This was done in recognition that most of the Centers
were multi-purpose Centers. Although each had a primary orientation
(for example, the Jet Propulsion Laboratory in the area of unmanned
spacecraft), most had an across-the-board capability that was

important tc maintain in terms of rapid feedback from one area to
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another; for example, from applied research in electronics to

the design of particular spacecraft instrumentation, such as Ranger.
We explored the feasibility of (a) making NASA's Centers

more single purpose and (b) more or less completely self-sufficient.

Both of these approaches appeared unrealistic in terms of the

effective and rapid use of our resources. Thus, it was on basic

considerations that we determined to have NASA's Centers report to

the Associate Administrator which also provides opportunities for

the Center Directors to have an increased voice in day-to-day policy

making and programming decisions.

3. Staff Services for General Management: During the last

year, we have taken steps to provide general management with more
accurate, complete, and timely information on which to base program
policies and decisions, particularly in terms of ensuring that the
inter-relationships among the four basic programs are continually
being properly adjusted.

These staff services are provided by an Office of Programs
and an Office of Administration. These offices in reality have
multiple bosses. They are responsible for servicing all three
members of general management; Administrator, Deputy Administrator,
and the Associate Administrator, and the Headquarters Program
Directors. This approach helps to minimize the size of headquarters

staff services while at the same time obtaining better integration



14

of these services throughout NASA. I must, however, be frank

to say that this approach requires a very unique type of individual.
Those that are only at ease and secure when they ''serve only one
boss'" are ill-adapted to provide effective performance on staff
organized in such a manner.

4. Role of Functional Managers in the Area of Administration:

Here is another area where, I believe, we are departing somewhat
from traditional or classical concepts of organization. The
Directors of Divisions in the Headquarters Office of Administration--
for example, the Director of Personnel--are NASA's functional managers and
specialists for their particular areas. As functional managers,
they are responsible to see that their assigned administrative
activities are performed throughout NASA in a manner to accomplish
NASA's objectives. Here we accomplish NASA's objectives. Here
we are directly and consciously departing from traditional line
and staff concepts of organization. Functional mapagement, as we
perceive it, is a means of optimizing administrative specializtion,
while at the same time retaining the essential ingredients of
traditional line management concepts. It is an effort to cope
with the persistent problems we have in modern complex organizations
of solving the dilemma between hierarchy and specialization.

The headquarters division directors, in the Office of Admin-

istration, as functional managers, are responsible for observing and
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evaluating the manner in which work in the assigned area is carried
on throughout NASA. Thus, the division directors share with the
Center Directors the responsibility for performance of admin-
istrative elements within the Center. The administrative elements
in the Center do in fact have two bosses. This concept places a
premium on competent leadership in the headquarters Administrative
Divisions. There is no escape into the jargon '"that I am only

" or the traditiomnal

a staff man, but they don't take my advice,
authority concepts; i.e., "I have the right to issue directives
and you have the obligation to carry them out."

These, then, are some of the basic concepts that underlie the
present organization and management of NASA. In some areas, we
believe we are beginning to plow new ground. However, in light of
the unprecedented nature of NASA's job, and its distinctive
characteristics, we must do more. We must continually, vigorously,
and intelligently seek better answers to the organization and
management of a large technological enterprise such as NASA. Some
of the major areas of continuing administration present a challenge
that we in NASA must address ourselves to in the days ahead.

These include:

1. Finding ways of maintaining an imaginative, inquisitive,
and open mind on the part of both scientific, technical, and
administrative staffs in seeking and implementing viable organ-

izational arrangements and management concepts in keeping with the
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ever changing nature of the NASA job. T believe to date we have
been highly successful in adapting our managerial arrangements to
such basic influencing factors as (a) the changing nature of the
program's objective and scope, as influenced by the results of
completed research and development, (b) changes in emphasis and
timing based on decisions of the President and the Congress, and
(c) lessons learned from day-to-day management as to the concepts
which have worked and those that did not.

We all know that as organizations grow to maturity, they have
a tendency to become much less flexible in their managerial thinking.
To prevent this from happening is a major challenge to general
management and will present one of the continuing challenges in
the administration of the civilian space program.

2. Creating and keeping up to date a broader based understanding
of all facets of the civilian space program is another significant
area of challenge. Here I am particularly concerned with the close
complementary and supporting interrelationships among the four major
elements of the program--manned space flight, space sciences, practical
applications, and advanced research and technology. Without adequate
understanding and support for the space science and advanced research
and technology elements, the other two elements--manned space flight
and applications--will not be able to progress over the long run.

We continually have a tendency to outstrip our reservoir of the

basic knowledge required for successful manned space flight and
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applications in such areas as meteorology and communications,

3. A third area of continuing administrative challenge
involves obtaining and retaining in the Government laboratories
competent scientific and engineering personnel required to plan,
select, and execute the more important space flight missions and
research tasks. This task of making basic determinations of what
should be undertaken and supported at the taxpayers' expense is
a governmental function that we do not feel it proper to contract
out. In addition, NASA must retain in its personnel outstanding
technical leadership to ensure that contractors are provided with
sufficiently definitive requirements to submit proposals and
produce end items that meet the reliability and schedule require-
ments, This means that opportunities must be provided for personnel
to personally participate in a certain amount of the most advanced
research and development.

NASA now has these capabilities in the personnel transferred
from other elements of the Executive Branch, and in personnel we
have added from both public and private sources, Recent recruiting
efforts for technical and scientific personnel have gone very well.
The President's pay proposals, if approved by the Congress, will
be of great aid in retaining the technical and scientific staffs
already at work. However, we in NASA must be continually alert

and imaginative in retaining the type of permissive and intellectual
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environment that outstanding people require. This, in my
judgment, presents a much greater challenge than even that
of obtaining an adequate salary structure.

4. The fourth and last area of administrative challenge I
would like to touch on briefly concerns NASA-contractor relation-
ships. Here, I believe, we in NASA, in conjunction with other
agencies, such as the Department of Defense and the Atomic Energy
Commission, and working with industry must find more effective
(a) means of selecting research and development contractors,

(b) evaluating their performance, and (¢) providing economic
incentives based on performance. I am particularly concerned
that our present policies and processes unnecessarily require
large amounts of the time of our top scientific and technical
personnel, both governmental and industrial, without compensatory
advantages.

In summary, I would like to say this. In my judgment,

NASA has met forthrightly and in a highly competent manner the
administrative challenges involved in the civilian space program
to date. To continue to do so, I am convinced, will require even
more persistent attention and imaginative effort than has been
required so far. I can think of no other area of administration
where we need to be more innovative than in the area of the organ-
ization and management of large technologically -based enterprise--

both public and private.
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"administration and the Conquesat of Space"

Mr., Chairman, fellow members of the American Soclety for
Public Administration:

A basic principle of our society, and of public adminis-
tration, is that the substance of a program is its essence,
and that administration, though requiring excellence in itself;
and though including many specialties of its own, must marry
itself to substance at all levels. This principle has been
adhered to in the organization of the National Aeronautics
and Space Administration. Therefore, my first endeavor
today will be to provide an understanding of the nature
of NASA's job, its place in the structure of government,
and something of its history.

There are at least five characteristics that distinguish
NASA's assignment:



1. Space research and exploration has multiple and
interrelated objectives, oince the passage ol the National
Reronautics and Space Act in 1958, the United States space
program has had four general objectives:

a. To study the space environment by scientific
instruments of many types. This involves the
use of sounding rockets, earth satellites, and
deep space probes;

b. To begin the exploration of space and the solar
system by man himself;

¢. To apply space science and technslogy to the
development of earth satellites for peaceful
purposes to promote human welfare; and

d. To apply space science and technology in support
of military purposes for national defense and
welfare.

These objectives are not only multiple, but also closely
interrelated. The rapid development of space science and tech-
nology is needed to sow seeds for a harvest of future applications.
The weather, communications, and navigation satellites of today
grew out of the scientific research of the past decades. Find-
ings from space science are directly related to achievement of
a manned lunar landing and return. For example, the distribu-
tion of harmful radiation in space, the times of thelr occurrence,
whether or not their presence is predictable, and the influence of
magnetic fields in space on the radiation hazard, are all impor-
tant problems that space sclence investigations must solve before
one can safely proceed to send men for substantial periods of
time out into space. Similarly, human investigations and explora-
tion of the surface of the moon will provide data needed in the
engineering of lunar landing craft and for planning the actual
landing operation.

2. Space research and exploration requires a wide variety
of skills and a vast aecumuiafgon of facilities and equipment.
Representatives from many disciplines, from astronomy to ZOOlOgY,
are required. Facilities running all the way from the two miliion
square foot Michoud fabrication facilities for the assembly of
booster stages to environmental facilities required to simulate
the hard vacuum and extreme temperature conditions of outer
space are needed. These varying and interrelated reguirements
for personnel and facilities add a significant dimension tc the
task of organization and management.
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3. Longalead times, coupled with a rapidly evelving
technology, adds further complexities to the task of organi-
zation of numan effort for space expioration. A long period
of years often must elapse from the conception ¢f a new space
experiment until the launch vehicle, the payload, and attend-
ant facilities are designed, engineered, built, tested, launched,
and the resulting data analyzed. Meanwhile, the discovery of new
knowledge may requlire substantial alterations. This characteris-
tic of the job places a major emphasis cn effectively planning
and replanning to assure that what you learn as you go is
reflected back into what is going on and what is planned for
the future.

4, A high order of reliability is an absolute necessity.
Cost, the extensive public attention focused on vhe program,
and the risk of human life creates a demand for a degree of
reliability seldom required of industrial contractors. The
imaginative concepts of the scientists and engineers and the
unique equipment which they are developing, necessitates the
provision for testing and retesting of ideas and hardware.

In addition, this high degree of reliability must be obtained
within much tighter time schedules than has historically been
the case in complex research and develcpment undertakings.

5. Space research and exploration must be carried on
under the persistent and exacting scrutiny of the public,
The Congress, and the scientific communify. Space explora-
Fion 1Is and will conktinue to be front page news. Those who
carry on these tasks must be prepared not only teo do oub-
standing work, but also to interpret, explain and defend
persistently, what they are doing and why they are doing 1it.

To bring NASA's organizatlion and management concepts
into harmony with these characteristics of the job, has
been and will continue to be a major task of NASA management.

No new department or agency in the recent history of
the Executive Branch of the Federal Government was created
through the transfer of as many units from cther depariments
and agencies as in the case of NASA. Threa and one-halfl years
ago, NASA did not exist. Today NASA comprises approximately
20,500 employees, ten major field centers, and an anrual
budget approaching the $2 billion mark,

From a purely organizational and managerial point of

view, it might have been much easier to create an entirely
new department or agency to handle the Nation’s civilian

.,3_



space program. This possibility, I understand, was explored
and rejected because of the time required to recrult and
organize the technical and scientific talasnt required.

The principal nucleus of the new agency was the National
Adviso Committee for Aeronautics, with a staff of approxi-
mately 8,000 employees and an annual budget of approximately
$100 million., The NACA laboratories--lewis, Ames, and Langley--
provided NASA with outstanding research capabilities in the field
of aeronautics and space. However, this initial nucleus provided
insuffiecient capability to carry out the space flight development
and space science functions.

Barly organizational thinking envisioned these functions
being carried out primarily in one or more decentralized flight
development centers. The nucleus of the first such Center--the
Goddard Space Flight Center--came from the Vanguard and Upper
Atmosphere Groups of the Office of Naval Research. At the
beginning of calendar year 1959 the Jet Propulsion Laboratory,
operated under contract with the California Institute of Tech-
nology, was transferred to NASA from the Ordnance Corps of the
Department of the Army. This Laboratory comprised some 2,800
empleyees, constituting another Space Flight Center, with pri-
mary capabilities and interests in lunar and interplanetary
unmanned research projects.

Concurrently with the transfer of the Jet Propulsion
Laboratory, it had been propesed to transfer the Development
Operations Division of the Army Ballistic Missiles Agency,
headed by Dr. von Braun., This would have provided NASA with
a much needed capability in the highly complex area of launch
vehicle technology. However, the Department of Defense did
not agree to the transfer at the time initielly planned.

The transfer of Dr. von Braun'’s group, consisting of 4,6600
employees, did not take place until July 1, 1960.

Perhaps as importantly as the transfer of the various
elements from several different agencies--civilian and
military--was the fact that almost all of NASA's space
flight development and research projects had already been
initiated by predecessor agencies. The man-in-gpace pro-
ject, Mercury, was initiated by the Langley Reszearch Canter
of NACA; the Saturn Launch Vehicle Project by the Advanced
Research Projects Agency of the Department of Defense, and
the Development Operations Division of the Army Ballistic
Missiles Agency; the Centaur Launch Venhicle by the Air
Force; and Meteorological Satellite, Tiros I, by the Army

Signal Corps.
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The size and primary capabilities of the units transferred,
thelr varying institutional backgrounds and basic relationships
with thelr parent organization, status and management of the
several projects, and similar factors, had a major influence
on NASA's initlal organization and methods of operation.

Thus, in three and one-half years, NASA has grown to an
agency of 20,500 employees, exclusive of the 3,200 at the Jet
Propulsion Laboratory. Of the total of 20,500 c¢ivil servants,
approximately 16,000 of these were connected with organizations
that were transferred intact to NASA.

Appropriations for NASA's work have grown from the base
of $100 million required by the NACA in 1958 to an amount
approaching two billion dollars for the current flscal year.
NASA's request for funds for the fiscal year beginning July 1
is approximately $3.8 billion.

As you can well appreciate, in light of the characteristics
of NASA's job and the manner in which the agency was created,
that review and evaluation of the organization structure and
management concepts has been a continuous process. This has
required a considerable amount of attention and time on the
part of NASA's general management since 1958--as it must in
developing a new organization to undertake such unprecedented
tasks. This 1s particularly true in developing such as organ-
ization from the transfer of large elements from other
organizations. There can be no doubt in your minds that this
involves probleéems--problems of melding together several groups
with different organizational and managerial backgrounds into
a coherent, effectively organized, and directed enterprise.
The task in this case is also compllicated by the emerging
fact that traditional government and corporate forms of
organization do not really meet today's needs in large
technologically based enterprises such as NASA.

Before turning to some of NASA's current concepts of
organization and management, I would like to say that, in
my Judgment, NASA's goals and objectives have been spelled
out by the President and the Congress about as clearly as
those of any Pederal department or agency. In addition,
my first year as Administrator has convinced me that the
transfer of various elements of other departments and
agencies has been handled in a highly capable manner, and
that this phase in NASA’z organizational history is effec-
tively behind us. In this respect, I would like to add
this one additional comment. The successful creation of
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NASA, through the process of the transfer of elements of other
departments and agencles, would not have been possible without con-
sidersble slippage of on-going work if it had not been for (a)

the outstanding calibre of the employees transferred; (b) the
preception and adaptability t¢ change of the various leadership
elements; and (¢) the dedication of both to the tasks in which
they were already deeply involved.

Soon after taking office in February, 1961, guided by
skill and Jjudgment of NASA's Director of Administration,
Mr. Albert Siepert, and Mr. John Young, his Deputy, steps
were initiated by Dr. Hugh Dryden, the Deputy Administrator,
Dr. Robert Seamans, the Associate Administrator, and myself,
to identify the major organizational and management problems
NASA's general management should concern itself with over the
near term fubure. This was little more than another step in
the continuous process of review and evaluation that had been
initiated by Dr. Keith Glennan, NASA's ocutstandingly capable
first Administrator. Our review and evaluation had gotten to
the point where we were considering several evolutionary
changes in organizational and management concepts when the
President recommended the accelerated and expanded space
program last Spring. Prior to the President’'s message, we
had begun our study of the steps we would have to take to
bring the organization structure, staffing, and management
concepts in line with what we anticipated might be a decision
to undertake an accelerated and expanded space program. Our
study, among other things, included:

1. Setting down a statement of program objectives, major
policy assumptions, and management concepts as a basic frame
of reference against which NASA's general management might
judge various organizational altermatives.

2. We conducted comparative analysis of other experiences,
such as the Manhattan Engineering Distric¢t, Polaris Special Pro-
Ject Office, and Air Force Weapons Systems Marsagement.

3. We developed altermative organizational plans and
reviewed these with senlior NASA staff and knowledgeable
individuals from private 1ife,

After thorough consideration, President Kennedy in May,
sent to Congress his recommendation for a program to build
the necessary big boosters and step up the program. The
Congress completed its authorization of the accelerated and
expanded space program in September, 1961. In October, we
announced the steps we planned to take to bring NASA's
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organization and management concepts in line with this new
program. We began detailed implementation of these steps
around November 1 of last year. We are still in this pro-~
cess, As I am sure you can understand, it takes considerable
time and effort to implement effectively even relatively small
changes in large complex enterprises--private or public., I
think you will agree that in few cases has so much effective
organizational re-alignment taken place in so short a time.

Our current concepts of organization and management fall
‘1ogica11y into five areas:

1. Headquarters Program Offices which correspond with
each of NASA'Ts four major programs.

2. Center Directors reporting directly to headquarters
general management on over-all Center matters, and to head-
quarters program directors on program development and execution.

3. Single focus for tracking and data acquisition support
in headquarters.

4, Provision for integrated launch operations services
fic MissIle Ra

at the AtIantic and Pacific € Ranges to serve all NASA
projects.

5. Improved staff services for general management; that
is, an Offgce of Programs and an Office of Administration at
headquarters.

It may be useful to explain in some detall our thinking
underlying several of these basic concepts; those that I
believe would be of most interest to members of ASPA. These
are (1) the role of the Headquarters Program Offices; (2)
reporting relationships of Center Directors; (3) staff services
for general management; and (4) the role of functional mansgers
in the area of administration.

1. Headquarters Program Directors. Program management
in NASA involves the planning and direction of an interrelated
series of research and development projects designed to achleve

one or more of NASA‘s major objectives; for example, manned
space flight, including a lunar landing and return.

Effective November 1, 1961, the primary responsibility
for each of NASA's four major programs--Manned Space Flight,
Space Sciences, Applications, and Advanced Research and
Technology--was assigned to a headquarters program director.
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If traditional organization terminology were to be used, the
headquarters program directors are responsible for both staff
and line functions. A program director has a dual role in
which he both advises and operates. He is the principal
adviser to the Associate Administrator--"NASA's General
Manager'--in regard to his assigned program area. He is

also the principal headquarters operating official in

regard to management of his assigned program. He directs

his assigned program by working directly with Center direc-
tors gnd thelr project and their project and systems managers.
In addition to handling such matters as budgeting and program-
ming of funds and establishing and issuing technical guldelines,
each program director is also responsible for providing contin-
ulng leadershlp in external and interagency relationships related
to an assigned program.,

2. Reporti Relationships of Center Directors: The
reorganization of last November provided that the Directors
of NASA's research and development centers report directly
to the Associate Administrator--"NASA's general manager'--
rather than a particular technical program office in head-
quarters as they had up to that time. This was done in
recognition that most of the Centers that had been trans-~
ferred to NASA were multi-purpose Centers. Although each
had a primary orientation (for example, the Jet Propulsion
Laboratory in the area of unmanned spacecraft), most had
an across-the-board capabillty that was important to main-
tain in terms of rapid feedback from one area to another;
for example, from applied research in electronics to the
design of partlcular spacecraft instrumentation, such as

Ranger.

We explored the feasibility of (a) making NASA's Centers
more single purpose and (b) more or less completely self-
sufficient. Both of these approaches appeared unrealistic
in terms of the effective and rapid use of the resources that
had been made availlable to NASA. Thus, it was on basic con-
siderations of that nature that we determined to have NASA's
Centers report to the Assoclate Administrator and contribute
to the various programs on the basis of their available in-
house capabilities. This approach also provides opportunities
for the Center Directors to have an increased voice in day-to-
day policy making and programming decisions.

3. Staff Services for General Management: During the
laat year, we have taken steps to lmprove and strengthen the
staff services avallable to general management. This has been
done primarily to provide general management with more accurate,
complete, and timely information on which to base program policies
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and decisions;, particularly in terms of ensuring that the inter-
relationships among the four bagic programs are continually being
properly adjusted.

These staff services are provided by an Office of Programs
and an Office of Administration. These offices in reality have
multiple bosses. They are responsible for servicing all three
members of general management; Administrator, Deputy Administra-
tor, and the Associate Administrator, and the Headquarters
Program Directors. This approach helps to minimize the size
of headquarters staff services while at the same time obtain-
ing better intergration of these services throughout NASA, I
must, however, be frank on this point. This approach requires
a very unique type of individual. Those that are only at ease
and secure when they "serve only one boss” are iilsdapted to
provide effective performance on staffs organized in such a
manner,

4, Role of Functional Managers in the Area of Administration:
Here is another area where, I believe, we are departing somewhat
from traditional or classlcal concepts »f organization. The
Directors of divisions, headquarters Office of Administration--
for example, the Director of Personneél--are NASA’s functilonal
managers and specialists for thelr particular areas, As func-
tional managers, they are responsible to see that thelr assigned
administrative activities are performed throughout NASA in a
manner to accomplish NASA's objectives. Here we are directly
and consclously departing from traditional iine and staff con-
cepts of organization. PRunctional management, as we perceive
it, is a means of optimizing administrative speclalization,
while at the same time retaining the essential ingredients
of traditional line management concepts., It is an effort to
cope with the persistent problems we have in modernm complex
organizations of solving the dilemma between hierarchy and
specialization.

The headquarters division directors, 0ffice of Adminis-
tration, as functional managers, are among o~her things,
responsible for observing and evaluating the manner in which
work in his assigned area is carried on throughout NASA.
Thus, the division directors share with the Center direc-
tors the responsibility for performance of administrative
elements within the Center. The administrative elements
in the Center do in fact have two bosses. This concept
places a premium on competent leadership in the headquarters
Administrative Divisions. There is no escape into the jargon
"that I am only a staff man, but they don't take my advice.”
The functional manager approach places a premium on people
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who can operate on the basis ¢t competence and confidence in
relationship to Center Director and Center administrative
elements rather than on traditional authority concepts; i.e.,
"I have the right to issue directives and you have the
obligation to carry them out."

These, then, are some of the basic concepts that under-
lie the present organizaticn and management of NASA and the
civilian space program. In some areas, we belleve we are
beginning to plow new ground. However, in light of the
unprecendented nature of NASA‘s job, and 1ts distinctive
characteristics, we must do more. We must continually,
vigorously, and intelligently seek better answers to the
organization and management of a large technological enter-
prise such as NASA. Some of the major areas of continuing
administration present a challenge that we in NASA must
address ourselves to in the days ahead. These include:

1. Pinding ways of maintaining an imaginative,
inquisitive, and open mind on the part of both scientific,
technical, and administrative staffs in seeking and imple-
menting viable organizational arrangements and management
concepts in keeping with the ever changing nature of the
NASA Job. I belleve to date we have been highly success-
ful in adapting our managerial arrargements to such basic
influencing factors as (a) the changing nature of the pro-
gram’s objectives and scope as influenced by the results
of completed research and development, (b} changes in
emphasis and timing bas¢d on decisions of the President
and the Congress, and {¢) lessons lsarned from day-to-day
management as to the concepts which have worked and those
that did not.

As organlzations grow to maturity, they have a tendency
to become much less flexible in their manageriazl thinking.
To prevent this from happening 18 a major challenge to
general management in technologically-based organizations
such as NASA, and will present one of the continuing chal-
lenges in the administration of the e¢ivilian space program.

2. Obtaining a better and broader based understanding
of the civilian space program is8 anovther significant area of
challenge. Here I am particularly concerned with obtaining
an undérstanding of the close complimentary and supporting
interrelationships among the four major elements of the
civilian space program--manned space flight, space sclences,
practical applications, and advanced research and technology.
Without adequate understanding and support for the space
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science and advanced research and technology elements, the
other two elements--mamned space flight and applications-~-
will not be able to sustain their present rate of progress
over the long run. We continually have a tendency to out-
strip our reservoir of basic knowledge required for success-
ful manned space flight and applications in such areas as
meteorclogy and communications.

3. A third area of continuing administrative challenge
involves obtaining and retaining in the Government laboratories
competent scientific and engineering personnel required to plan,
select and execute the more important space flight missions and
research tasks. This task of making basic determinations of
what explorations shall be undertaken and supported at the
taxpayers' expense is a governmental function that we do not
feel it proper to contract out. In addition, NASA must retain
outstanding technical leadership to ensure that contractors
are provided with sufficiently definitive requirements to
submit proposals and produce end items that meet the relia-
bility and schedule requirements of the NASA program. To
‘maintain a high calibre staff in the laboratories means
that opportunities must be provided for in-house personnel
to personally participate in a certain amount of the most
advanced research and development.

NASA now has these capabilities in terms of the person-
nel transferred from other elements of the Executive Branch,
and from personnel added to the group from both public and
private research and development undertakings. Our recent
recruiting efforts for technical and sclentific personnel
have gone very well. The President’s pay proposals, if
approved by the Congress, will be of great aid in retaining
the technical and sclentific staffs already at werk. How-
ever, we in NASA must be continually alert and imaginative
in retalning the type of permissive and intellectual environ-
ment that outstanding people require. This, in my judgment,
presents a much greater challenge than even that of obtaining
an adequate salary structure.

k. 'The fourth and last area of administrative chal-
lenge I would like to touch on briefly, concerns NASA-
contractor relationships. Here, I believe, we in NASA,
in conjunction with other agencies, such as the Depart-
ment of Defense and the Atomic Energy Commission, and
working with industry must f£ind more effective (a) means
of selecting research and development contractors, (b)
evaluating their performance, and (¢) providing economic
Incentives based on performance. I am particularly
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concerned that our present policies and processes unnecessarily
require large expenditures of our top sclentific and technical
personnel, both govermmental and industrial, without compensatory
advantages.

In summary, I would like to say this. In my judgment,
NASA has met forthrightly and in a highly competent manner
the administrative challenges involved in the civlillan space
program to date. To continue to do so, I am convinced, will
require even more persistent attention and imaginative effort
than has been required so far. I can think of no other area
of administration where we need to be more innovatlve than
in the area of the organization and management of large
technologically-based enterprise--both public and private.

# #
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JAMES E. WEBB

ADMINISTRATOR

NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION

President Kennedy appointed James Edwin Webb Administrator of the Na-
tional Aeronautics and Space Administration on February 14, 1961.

Mr. Webb is a member of the Federal Council for Science and Technology,
the President’s Committee on Equal Opportunity, and the National Aeronautics
and Space Council, and is Chairman of the Distinguished Civilian Service Awards
Board.

An attorney and businessman, Mr. Webb has served in high governmental
and industry positions. He has been active in aviation and education. He is a
former Director of the Bureau of the Budget and a former Under Secretary of
State. He has been a vice president of the Sperry Gyroscope Co., New York
City, chairman of the board of directors of the Republic Supply Co. and a director
of Kerr-McGee Oil Industries, Inc.—both with headquarters in Oklahoma City,
Oklahoma—and a director of the McDonnell Aircraft Co., St. Louis, Mo.

In private life, Mr. Webb was a member of a number of Government ad-
visory boards, including the President’s Committee to Study the U.S. Military
Assistance Program—popularly known as the “Draper Committee.” He has been
engaged in many public service programs related to his long-term interest in
science.

Born October 7, 1906, in Granville County, N.C., Mr. Webb graduated in
1928 from the University of North Carolina with a bachelor’s degree in educa-
tion. Later, he studied law at George Washington University, Washington, D.C.,
and was admitted to the District of Columbia bar in 1936.

In the early 1930’s, Mr. Webb became a U.S. Marine Corps Reserve officer
and pilot, and he currently holds a commission as a lieutenant colonel in the
Marine Corps Reserve.

In 1936, he joined Sperry Gyroscope, serving during 7 years as personnel
director, assistant to the president, secretary and treasurer, and vice president.

Mr. Webb became an assistant to the Under Secretary of the Treasury in 1946.
Later that year, President Truman appointed him Director of the Bureau of the
Budget, a position he held for 3 years. From 1949 to 1952, Mr. Webb served
as Under Secretary of State in the Truman administration. From 1953 to 1958,
Mr. Webb served as president of the Republic Supply Co. and became chairman
of the board in 1958. Between 1952 and 1959, he engaged in a number of
business activities, including aircraft manufacturing and accessories, oil equip-
ment and supplies, banking and law.

In 1959, Mr. Webb reduced his activity in business and returned to Wash-
ington, where he again devoted much of his time to public service.

Mr. Webb has been awarded the following honorary degrees: LL.D., Univer-
sity of North Carolina, 1949; Syracuse University, 1950; Colorado College,
1957; and George Washington University, June 1961. Sc. D., Notre Dame
University, June 1961, and Washington University, St. Louis, February 1962.
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ADMINISTRATION

AND MANAGEMENT

OF SPACE
EXPLORATION

ASSIGNMENTS ARE MULTIPLE
BUT INTERRELATED

Five Characteristics Distinguish
NASA’'s Assignment

1. Space research and exploration
has multiple and interrelated objec-
tives. Since the passage of the Na-
tional Aeronautics and Space Act in
1958, the United States space program
has had four general objectives:

a. To study the space environ-
ment by scientific instruments of
many types. This involves the use of
sounding rockets, earth satellites, and
deep space probes;

b. To begin the exploration of
space and the solar system by man
himself;

c. To apply space science and tech-
nology to the development of earth
satellites for peaceful purposes to
promote human welfare; and

d. To apply space science and
technology in support of military
purposes for national defense and
welfare.

These objectives are not only multi-
ple, but also closely interrelated. The
rapid development of space science and
technology is needed to sow seeds for a
harvest of future applications. The

weather, communications, and naviga-
tion satellites of today grew out of the
scientific research of the past decades.
Findings from space science are directly
related to achievement of a manned
lunar landing and return. For
example, the distribution of harmful
radiation in space, the times of their
occurrence, whether or not their pres-

t

. sounding rockets . . .

A four-stage Javelin rocket launched from
Wallops Island, Va., in a NASA-Canada
project.
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... earth satellites . . .”
The Orbiting Geophysical Observatory—OGO—for observations of the earth from above the
atmosphere.

ence is predictable, and the influence of
magnetic fields in space on the radia-
tion hazard, are all important problems
that space science investigations must
solve before one can safely proceed to
send men for substantial periods of time
out into space. Similarly, human in-
vestigations and exploration of the
surface of the moon will provide data
needed in the engineering of lunar
landing craft and for planning the ac-
tual landing operation.

2. Space research and exploration re-
quire a wide variety of skills and a vast
accumulation of facilities and equip-
from many
disciplines, from astronomy to zoology,

ment. Representatives

are required. Facilities running all the
way from the 2-million-square-foot
Michoud fabrication facilities for the

assembly of booster stages to environ-
mental facilities required to simulate
the hard vacuum and extreme tempera-
ture conditions of outer space are
needed. These varying and interre-
lated requirements for personnel and
facilities add a significant dimension
to the task of organization and manage-
ment.

3. Long lead times, coupled with o
rapidly evolving technology, add fur-
ther complexities to the task of organ-
ization of human effort for space ex-
ploration. A long period of years often
must elapse from the conception of a
new space experiment until the launch
vehicle, the payload, and attendant fa-
cilities are designed, engineered, built,
tested, launched, and the resulting data
analyzed. Meanwhile, the discovery of

new knowledge may require substantial
alterations. 'This characteristic of the
job places a major emphasis on effec-
tively planning and replanning to assure
that what you learn as you go is re-
flected back into what is going on and
what is planned for the future.

4. A high order of reliability is an
absolute necessity. Cost, the extensive
public attention focused on the pro-
gram, and the risk of human life creates
a demand for a degree of reliability
seldom required of industrial contrac-
tors. The imaginative concepts of the
scientists and engineers and the unique
equipment which they are developing,
necessitates the provision for testing
and retesting of ideas and hardware.
In addition, this high degree of reliabil-
ity must be obtained within much

tighter time schedules than has histori-
cally been the case in complex research
and development undertakings.

5. Space research and exploration
maust be carried on under the persistent
and exacting scrutiny of the public, the
Congress, and the scientific community.
Space exploration is and will continue
to be front page news. Those who carry
on these tasks must be prepared not only
to do outstanding work, but also to in-
terpret, explain and defend persistently,
what they are doing and why they are
doing it.

To bring NASA’s organization and
management concepts into harmony
with these characteristics of the job,
has been and will continue to be a major
task of NASA management.

PLANETARY PROGRAM -SPACECRAFT

oCAPABLE OF
» MARS-VENUS FLYBY
» CARRYING ENTRY CAPSULE

» DETAILED INTERPLANETARY-
PLANETARY MEASUREMENTS

“. .. and deep space probes.”
Mariner B is destined for the long journey to the vicinities of Mars and Venus.
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Infusions From Existing Federal
Agencies

No new department or agency in the
recent history of the executive branch
of the Federal Government was created
through the transfer of as many units
from other departments and agencies
as in the case of NASA. Three and
one-half years ago, NASA did not ex-
ist. Today NASA comprises approxi-
mately 20,500 employees, 10 major
field centers, and an annual budget ap-
proaching the $2 billion mark.

From a purely organizational and
managerial point of view, it might have
been much easier to create an entirely
new department or agency to handle the
Nation’s civilian space program. This
possibility was explored and rejected
because of the time required to recruit
and organize the technical and scien-
tific talent required.

The principal nucleus of the new
agency was the National Advisory
Committee for Aeronautics, with a staff
of approximately 8,000 employees and
an annual budget of approximately
$100 million. The NACA Ilabora-
tories—Lewis, Ames, and Langley—
provided NASA with outstanding re-
search capabilities in the field of
aeronautics and space. However, this
initial nucleus provided insufficient
capability to carry out the space flight
development and space science func-
tions.

Early organizational thinking en-
visioned these functions being carried
out primarily in one or more decentral-
ized flight development centers. The
nucleus of the first such center—the
Goddard Space Flight Center—came
from the Vanguard and Upper At-
mosphere Groups of the Office of Naval
Research. Atthe beginning of calendar

year 1959 the Jet Propulsion Labora-
tory, operated under contract with the
California Institute of Technology, was
transferred to NASA from the Ord-
nance Corps of the Department of the
Army. This Laboratory comprised
some 2,800 employees, constituting an-
other Space Flight Center, with primary
capabilities and interests in lunar and
interplanetary research
projects.

Concurrently with the transfer of the
Jet Propulsion Laboratory, it had been
proposed to transfer the Development
Operations Division of the Army Ballis-
tic Missiles Agency, headed by Dr. von
Braun. This would have provided
NASA with a much needed capability
in the highly complex area of launch
vehicle technology. However, the De-
partment of Defense did not agree to
the transfer at the time initially
planned. The transfer of Dr. von
Braun’s group, consisting of 4,600 em-
ployees, did not take place until July
1, 1960.

unmanned

Projects Initiated by Predecessor
Agencies

Perhaps as important as the transfer
of the various elements from several
different agencies—civilian and mili-
tary—was the fact that almost all of
NASA’s space flight development and
research projects had already been ini-
tiated by predecessor agencies. The
man-in-space project, Mercury, was
initiated by the Langley Research Cen-
ter of NACA ; the Saturn launch vehi-
cle project by the Advanced Research
Projects Agency of the Department of
Defense, and the Development Opera-
tions Division of the Army Ballistic
Missiles Agency; the Centaur launch

vehicle by the Air Force; and meteor-
ological satellite, Tiros I, by the
Army Signal Corps.

The size and primary capabilities of
the units transferred, their varying in-
stitutional backgrounds and basic re-
lationships with their parent organiza-
tion, status and management of the
several projects, and similar factors,
had a major influence on NASA’s
initial organization and methods of
operation.

Thus, in 3% NASA has
grown to an agency of 20,500 em-
ployees, exclusive of the 3,200 at the
Jet Propulsion Laboratory. Of the
total of 20,500 civil servants, approxi-
mately 16,000 of these were connected
with organizations that were trans-
ferred intact to NASA.

Appropriations for NASA’s work
have grown from the base of $100 mil-
lion required by the NACA in 1958

years,

to an amount approaching $2 billion
for the fiscal year 1962 and about $3.8
billion for fiscal 1963.

Review and Evaluation of Organiza-
tion and Management Concepts

As you can well appreciate, in light
of the characteristics of NASA’s job
and the manner in which the agency
was created, review and evaluation of
the organization structure and man-
agement concepts has been a continuous
process. This has required a consider-
able amount of attention and time on
the part of NASA’s general manage-
ment since 1958—as it must develop
a new organization to undertake such
unprecedented tasks. This is particu-
larly true in developing such an or-
ganization from the transfer of large
elements from other organizations.
There can be no doubt that this involves

Ranger, a “rough-landing lunar probe’ is a project of the Jet Propulsion Laboratory at
Pasadena, Calif.
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The George C. Marshall Space Flight Center headed by Dr. Wernher von Braun, at Huntsville, Ala.

problems—problems of melding to-
gether several groups with different
organizational and managerial back-
grounds into a coherent, effectively or-
ganized, and directed enterprise. The
task in this case is also complicated by
the emerging fact that traditional gov-
ernment and corporate forms of organ-
ization do not really meet today’s needs
in large technologically based enter-
prises such as NASA.

NASA’s goals and objectives have
been spelled out by the President and
the Congress about as clearly as those
of any Federal department or agency.
In addition, my first year as Admin-
istrator has convinced me that the
transfer of various elements of other
departments and agencies has been
handled in a highly capable manner,
and that this phase in NASA’s organ-

izational history is effectively behind
us. In this respect, I would like to add
this one additional comment. The suc-
cessful creation of NASA, through the
process of the transfer of elements of
other departments and agencies, would
not have been possible without con-
siderable slippage of on-going work if
it had not been for (a) the outstanding
caliber of the employees transferred;
(b) the preception and adaptability to
change of the various leadership ele-
ments; and (c) the dedication of both
to the tasks in which they were already
deeply involved.

Soon after taking office in February
1961, guided by skill and judgment of
NASA’s Director of Administration,
Mr. Albert Siepert, and Mr. John
Young, his deputy, steps were initiated
by Dr. Hugh Dryden, the Deputy Ad-

Dr. Hugh L. Dryden, Deputy Administraior

ministrator, Dr. Robert Seamans, the
Associate Administrator, and myself,
to identify the major organizational
and management problems NASA’s
general management should concern it-
self with over the near term future.
This was little more than another step
in the continuous process of review and
evaluation that had been initia’ed by
Dr. Keith Glennan, NASA’s first Ad-

ministrator.

Albert F. Siepert, Director of
Administration

Dr. Robert C. Seamans, Associote Administrator

Expansion of Program by
Presidential Direction

Our review and evaluation had got-
ten to the point where we were con-
sidering several evolutionary changes
in organizational and management con-
cepts when the President recommended
the accelerated and expanded space
program. Prior to the President’s mes-
sage, we had begun our study of the

John D. Young, Deputy Director of
Administration



Manned Space Flight Center (artist's conception), Houston, Tex.

steps we would have to take to bring
the organization structure, staffing, and
management concepts in line with what
we anticipated might be a decision to
undertake an accelerated and expanded
space program. Our study, among
other things, included:

1. Setting down a statement of pro-
gram objectives, major policy assump-
tions, and management concepts as a
basic frame of reference against which
NASA’s general management might
judge various organizational alterna-
tives.

2. We conducted comparative analy-
sis of other experiences, such as the
Manhattan Engineering District, Po-
laris Special Project Office, and Air
Force Weapons Systems Management.

3. We developed alternative organ-
izational plans and reviewed these with
senior NASA staff and knowledgeable
individuals from private life.

After thorough consideration, Presi-
dent Kennedy in May, sent to Congress
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his recommendation for a program to
build the necessary big boosters and
step up the program. The Congress
completed its authorization of the ac-
celerated and expanded space program
in September, 1961. In October we
announced the steps we planned to take
to bring NASA’s organization and man-
agement concepts in line with this new
program. We began detailed imple-
mentation of these steps around No-
vember 1 of last year. We are still in
this process.
understand, it takes considerable time
and effort to implement effectively even
relatively small changes in large com-
plex enterprises—private or public. I
think you will agree that in few cases
has so much effective organizational re-
alinement taken place in so short a time.

Current concepts of organization and
management fall logically into five
areas:

1. Headquarters Program Offices
which correspond with each of NASA’s
four major programs.

As T am sure you can

2. Center Directors reporting di-
rectly to headquarters general manage-
ment on overall Center matters, and to
headquarters program directors on pro-
gram development and execution.

3. Single focus for tracking and data
acquisition support in headquarters.

4. Provision for integrated launch
operations services at the Atlantic and
Pacific Missile Ranges to serve all
NASA projects.

5. Improved staff services for gen-
eral management; that is, an Office of
Programs and an Office of Adminis-
tration at headquarters.

It may be useful to explain in some
detail the thinking underlying several of
these basic concepts. These are (1) the
role of the Headquarters Program Of-
fices; (2) reporting relationships of
Center Directors; (3) staff services for
general management; and (4) the role

of functional managers in the area of
administration.

Headquarters Program Directors

Program management in NASA in-
volves the planning and direction of an
interrelated series of research and de-
velopment projects designed to achieve
one or more of NASA’s major objec-
tives; for example, manned space flight,
including a lunar landing and return.

Effective November 1, 1961, the pri-
mary responsibility for each of NASA’s
four major programs—Manned Space
Flight, Space Sciences, Application, and
Advanced Research and Technology—
was assigned to a headquarters pro-
gram director.

The headquarters program directors
are responsible for both staff and line

functions. A program director has a

Langley Research Center—the 16-foot transonic wind tunnel.
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dual role in which he both advises and
operates. He is the principal adviser
to the Associate Administrator—
NASA’s “General Manager”—in re-
gard to his assigned program area. He
is also the principal headquarters
operating official in regard to manage-
ment of his assigned program. He
directs his assigned program by work-
ing directly with Center directors and
their project and systems managers.
In addition to handling such mat-
ters as budgeling and programing of
funds and establishing and issuing
technical guidelines, each program
director is also responsible for pro-
viding continuing leadership in ex-
ternal and interagency relationships
related to an assigned program.

Reporting Relationships of Center
Directors

The reorganization of last November
provided that the Directors of NASA’s
research
report directly to the Associate Ad-
ministrator—NASA’s “General Man-
ager’—rather than a particular
technical program office in headquar-
ters as they had up to that time. This
was done in recognition that most of
the Centers that had been transferred to
NASA were multipurpose Centers. Al-
though each had a primary orientation
(for example, the Jet Propulsion
Laboratory in the area of unmanned

and development centers

spacecraft), most had an across-the-
board capability that was important

Llewis Research Center scientists study o prototype plasma rail accelerafor, one type of electric’

rocket engine.
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to maintain in terms of rapid feedback
from one area to another; for example,
from applied research in electronics
to the design of particular spacecraft
instrumentation, such as Ranger.

We explored the feasibility of (a)
making NASA’s Centers more single
purpose and (b) more or less com-
pletely self-sufficient. Both of these ap-
proaches appeared unrealistic in terms
of the effective and rapid use of the re-
sources that had been made available
to NASA. Thus, it was on basic con-
siderations of that nature that we de-
termined to have NASA’s Centers re-
port to the Associate Administrator
and contribute to the various programs
on the basis of their available inhouse
capabilities. This approach also pro-
vides opportunities for the Center
Directors to have an increased voice
in day-to-day policy making and
programing decisions.

Staff Services for General
Management

During the last year, we have taken
steps to improve and strengthen the
staff services available to general man-
agement. This has been done primarily
to provide general management with
more accurate, complete, and timely in-
formation on which to base program
policies and decisions, particularly
in terms of insuring that the inter-
relationships among the four basic pro-
grams are continually being properly
adjusted.

These staff services are provided by
an Office of Programs and an Office of
Administration.  These
reality have multiple bosses. They are
responsible for servicing all three mem-
bers of general management—Admin-

offices in
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istrator, Deputy Administrator, and
the Associate Administrator—and the
Headquarters Program Directors. This
approach helps to minimize the size
of headquarters staff services while at
the same time obtaining better inte-
gration of these services throughout
NASA. 1 must, however, be frank on
this point. This approach requires a
unique type of individual. Those that
are only at ease and secure when they
“serve only one boss” are ill adapted
to provide effective performance on
staff§ organized in such a manner.

Role of Functional Managers in the
Area of Administration

Here is another area where, I believe,
we are departing somewhat from tradi-
tional or classical concepts of organi-
zation. The directors of divisions,
headquarters Office of Administra-
tion—for example, the Director of Per-
sonnel—are NASA’s functional man-
agers and specialists for their particular
areas. As functional managers, they
are responsible to see that their as-
signed administrative activities are per-
formed throughout NASA in a manner
to accomplish NASA’s objectives. Here
we are directly and consciously depart-
ing from traditional line and staff con-
cepts of organization. Functional man-
agement, as we perceive it, is a means
of optimizing administrative special-
ization, while at the same time retaining
the essential ingredients of traditional
line management concepts. It is an ef-
fort to cope with the persistent prob-
lems we have in modern complex organ-
izations of solving the dilemma between
hierarchy and specialization.

The headquarters division directors,
Office of Administration, as functional
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Cape Canaveral, Florida—Astronauf John H. Glenn entering the Friendship 7 spacecraft for the
first U.S. orbital manned flight, February 20, 1962,

managers, are among other things, re-
sponsible for observing and evaluating
the manner in which work in his as-
signed area is carried on throughout
NASA. Thus, the division directors
share with the Center directors the re-
sponsibility for performance of admin-
istrative elements within the Center.
The administrative elements in the
Center do in fact have two bosses. This
concept places a premium on competent
leadership in the headquarters adminis-
trative divisions. There is no escape
into the jargon “that I am only a staff
man, but they don’t take my advice.”
The functional manager approach
places a premium on people who can
operate on the basis of competence and
confidence in relationship to Center Di-
rector and Center administrative ele-
ments rather than on traditional au-
thority concepts; i.e., “I have the right

14

to issue directives and you have the
obligation to carry them out.”

Research for Better Answers in
Organization and Management

These, then, are some of the basic
concepts that underlie the present or-
ganization and management of NASA

Astronaut Glenn photographed in space by an
avtomatic sequence motion picture camera

and the civilian space program. In
some areas, we believe we are beginning
to plow new ground. However, in light
of the unprecedented nature of
NASA’s job, and its distinctive charac-
teristics, we must do more. We must
continually, vigorously, and intelli-
gently seek better answers to the or-
ganization and management of a large
technological enterprise such as NASA.
Some of the major areas of continuing
administration present a challenge that
we in NASA must address ourselves to
in the days ahead. These include:

1. Finding ways of maintaining an
imaginative, inquisitive, and open mind
on the part of both scientific, technical,
and administrative staffs in seeking and
implementing viable organizational ar-
rangements and management concepts
in keeping with the ever changing na-
ture of the NASA job. I believe to date
we have been highly successful in adapt-
ing our managerial arrangements to
such basic influencing factors as (a)
the changing nature of the program’s
objectives and scope as influenced by
the results of completed research and
development, (b) changes in emphasis
and timing based on decisions of the
President and the Congress, and (c)
lessons learned from day-to-day man-
agement as to the concepts which have
worked and those that did not.

As organizations grow to maturity,
they have a tendency to become much
less flexible in their managerial think-
ing. To prevent this from happening is
a major challenge to general manage-
ment in technologically based organiza-
tions such as NASA, and will present
one of the continuing challenges in the
administration of the civilian space
program.

2. Obtaining a better and broader
based understanding of the civilian

space program is another significant
area of challenge. Here I am particu-
larly concerned with obtaining an un-
derstanding of the close complimen-
tary and supporting interrelationships
among the four major elements of the
civilian space program—manned space
flight, space sciences, practical appli-
cations, and advanced research and
technology. Without adequate under-
standing and support for the space
science and advanced research and tech-
nology elements, the other two ele-
ments—manned space flight and appli-
cations—will not be able to sustain their
present rate of progress over the long
run. We continually have a tendency
to outstrip our reservoir of basic knowl-
edge required for successful manned
space flight and applications in such
areas as meteorology and communica-
tions.

3. A third area of continuing ad-
ministrative challenge involves obtain-
ing and retaining in the Government
laboratories competent scientific and
engineering personnel required to plan,
select and execute the more important
space flight missions and research tasks.
This task of making basic determina-
tions of what explorations shall be
undertaken and supported at the tax-
payers’ expense is a governmental func-
tion that we do not feel it proper to
contract out. In addition, NASA must
retain outstanding technical leadership
to insure that contractors are provided
with sufficiently definitive requirements
to submit proposals and produce end
items that meet the reliability and
schedule requirements of the NASA
program. To maintain a high caliber
staff in the laboratories means that
opportunities must be provided for in-
house personnel to personally partici-



pate in a certain amount of the most
advanced research and development.

NASA now has these capabilities in
terms of the personnel transferred from
other elements of the executive branch,
and from personnel added to the group
from both public and private research
and development undertakings. Re-
cruiting efforts for technical and scien-
tific personnel have gone very well.
in NASA must be
continually alert and imaginative in
retaining the type of permissive and
intellectual environment that outstand-
ing people require. This, in my judg-
ment, presents a much greater challenge
than even that of obtaining an adequate
salary structure.

4. The fourth and last area of ad-
ministrative challenge I would like to
touch on briefly, concerns NASA-con-
tractor relationships. Here, I believe,
we in NASA, in conjunction with other
agencies, such as the Department of De-
fense and the Atomic Energy Commis-
sion, and working with industry must

However, we

find more effective (a) means of
selecting research and development
contractors, (b) evaluating their per-
formance, and (c) providing economic
incentives based on performance. I am
particularly concerned that our present
policies and processes unnecessarily
require large expenditures of our top
scientific and technical personnel, both
governmental and industrial, without
compensatory advantages.

In summary, I would like to say this.
In my judgment, NASA has met forth-
rightly and in a highly competent
manner the administrative challenges
involved in the civilian space program
to date.
convinced, will require even more per-
sistent attention and imaginative effort
than has been required so far. T can
think of no other area of administration
where we need to be more innovative
than in the area of the organization and
management of large technologically

To continue to do so, I am

based enterprise—both public and
private.
A
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